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PROBLEM TO BE SOLVED: To reduce electric power consumption for high 
power efficiency by reducing switching loss under light load, using a simple 
structure. 

SOLUTION: A control circuit 15 of a semiconductor device for switching 
power source includes an error amplifier 22 for generating an error voltage 
signal VEAO formed of the difference between an auxiliary power supply 
voltage Vcc and reference voltage, and a device current detecting 
comparator 24 for comparing a device current detecting signal VCL 
detected by a current detecting circuit 23 using the error voltage signal 
VEAO. The control circuit 1 5 involves a light load detecting circuit 40 for 
stopping the output of a switching signal to a switching element 14 for a 
switching signal control circuit 25, if the error voltage signal VEAO is lower 
than a lower limit voltage value, and starting the output of the switching 
signal for the switching signal control circuit 25, if the error voltage signal 
VEAO is higher than an upper limit voltage value. 
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<English translation 

Relevant portion extracted from the description of 
Japanese Patent Application Laid-open No. 2001-224169 
published on August 17, 2001 

An error amplifier 22 that receives the auxiliary power 
supply voltage Vcc decreased through resistance received 
in the inverting terminal , and generates and outputs an error 
voltage signal VEAO based on the difference between the 
voltage Vcc and the reference voltage received in the 
noninvertering terminal . 

The light load detection circuit 40 that causes the switching 
signal control circuit 25 to stop the output of switching 
signals to the switching element 14 if the error voltage 
signal VEAO is lower than the lower limit voltage value, 
and causes the switching signal control circuit 25 to start 
the output of switching signals if the error voltage signal 
VEAO is higher than the upper limit voltage value. 

Thus, according to the output signal VOl of the comparator 
42 for light load detection, the output voltage VR of the 
reference voltage supply 41 outputs the lower limit voltage 
VR 1 or outputs the upper limit voltage VR 2, whereby the 
intermittent oscillation operation which will be later 
mentioned can be performed for the switching signal control 
circuit 25 when a load is light. 

Even when the reference voltage VR output from the reference 
voltage supply 41 detects a light load condition to suspend 
switching operation and even if the reference voltage VR 
changes from the lower limit voltage value VR1 to the upper 
limit voltage value VR2 to raise the error voltage signal 
VEA, the hysteresis characteristics are given so that the 
switching operation may not start promptly. 

' '* v. . 
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SSI 514, llM«H*EVcc£S*P«E£©**»Sfc* 
K*«E«-*VEA0t4*-r 2 2t> « 
SEttffilalft2 3 lC«fcO*Hi3ft** ; F*8ittfflflM»VC 

Jt«»2 4£*tfl,-0>*. SSK, tlffEM 1 5 14, 
««*E«^VEAO*iTIR«EE«J:Ot>/hS^«^ 
13, 7-f v?>>fmi%®m®M2 5lC*ftT;W ->^> 

*ffiffi^VEAOA*±IE«Ett«kO t)**l->*^«C. 7, 
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Offl**BB*fet*eJW5ttfflEIK4 0**bTl»4. 
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ssit. nies 1 ©j£^«E&$ 2 u 
©»^*«»i-*MHiattt, meh 2 ©B«imE©tt 

E***HJU ftttlL&1I9tftlff4&UTMEMff 

0j»iw»a-rsa*«j£ttfflisiBt. HtrtE^j^teigawm 
>y«R8B*M»*4x<^>y*«ffl¥i*#s« io 

MEMffllBltttt. 

ItE^-f » ? > KBi JP-T * ^ -f » ? > yflH» * 4 

MBfciSfcE £ *lp«E i ©ISA* 5 & * KS*E{§# * 
£AlTtH:tj1-S«ftJMM&. 20 

stE^mflttftiafl^imEsaBEe^tsjteu. 

HtEJt(ftflH»»C*tJViTWEX-f y^>^fll^©Hi*t 

ME^mEfHt#TIKmEffl«fc 0 t>/hS iMB&KSlffl 
ET-f y^>£*«^J$@&(c#LT1i(lEX'l' y?>^ 

-7 ? > # $w (C » L T WET. -f y > i^ffi * © 

«£-r*7.-f »?>y«» 

[18*5 2 ] ttEHftflMftttilaltttt. 

sv»cnft**i <D&mms.Rum2 0mmms.^ihti 

TSg^ttEKt, 

-*©A** : F*«l»E«ip*E«*» 6 ©aj*«E^§ 

WE**«E«©Hi*«E«tt. ttEIEftftlftttifttttt 
»*6©m***fcJ:D, WETIH«E«Xtt±IH«E 

1 fCE*©X-f •y^>i7*«iiffl¥*ft:gm. 

[|f*5 3] WE**P«EiStt, 
Hi**?*^* 1 ©£*aiE*i, 
Tfll£«HcWE«ft«r*aifflit«»*6fflJt«flr*KJ:«J 
Bi ■ 2 tlS T -f y f-ifiVL» 6 *lfc * 2 <h , 

«E8 1 S©tHa«S2itf MESS 2 ©£« 

E£ 1 ©*tp«EXttME* 2 ©»PSE£ 4fi£-f 3 ffl 

5 2lCE«©T'f 9?>?«IMl¥*tt|gB. 50 



2001-224169 

2 

HuffiT'f->5 1 >^^©A*^Sl/ai^Jg^. Mtftc 
WEW»lHlKlc*tj-5WE»jafi#jJ*A*Sti*A*« 

3 © 3 s © ir>r*i* i 5tcE«©x -r v ? y ifnmm ¥ 
mm. 

[11*5 5] ttE¥*#£«li. »ETR*EXIiM 

E±R«Eo«sw»-r*fc«>©(ijni(f*ia*EmEffl 
■i v?yifnm*mft%w.. 

[11*5 6] ttE«A»ttfflBttittex-f 
^^©ai^S^tWKlc^ttetx, tUETffi«E©ttX 
lilire±ll«E0M*lllrt'4M*ttUl*EMl&ft 

* £ 6 ic*at^« c t z¥f®ttzm$m i ~ 4 © o 
•6©t>r n*» i 5ice^©t-i' s»^>y*aiffl*si#8 

{to 

[0 0 0 1 ] 
[0 0 0 2] 

[«£*©««] ^©T-r y?y{fnmFa*m#mmz 

[0 0 0 3] H7ttA*«ltm*«t*«««Wt:»»S 

[0004] x-r 7^>^«Mffl*^aa«, ma 

tf. A7-MO S F E T**»6/j:*X-f yfyifX* 1 

0 4£, »T.-f y^-V^SjS^l 0 4 SttWr* WHIhJFS 

1 3 0t4tl/Tl>5. 

[0 0 0 5] H7 IC^TT'f75 L >i7*miigStC*^ 

t. A*fflEfcA^j$nssfflmai^e©3SfiS 

fttH. ^-f*-KrUy5?»*6tt«*«»l 0 1(C 
iQgjffiStt-S. Il>T, A#3>x>+H 0 2iC«tD 
¥msnTfiat«EVint&0. «2>&ftflJ©h5> 
T 1 0 3ICA*Stl^„ b?>Xl 0 314, Hl©l# 
18103a, 12©l*tgl 0 3 bRZ/2^#^l 
03c$tLTtiO. £fifc$ftfci£atttEVinas|n© 
0 3 aiCA^$tl4„ 

[0006] h7>X103©?gl©l 10 3a 

lrA*$n^iS8if«EVintt, T-f ■>5 1 >^* J f 1 0 4 
ICtOftWSn*. C©<h#, X-f 7 f>^if 104 
©T-f 7f>»l: t tot. h7>T10 3©2^# 
8103c icaattSli;: ±4S**#3E£-r*. 

[0 0 0 7] 2*#i»l 0 3 clC*4.Lfcfi**icJ:4 

«sfEi4, 2 io3c tsaisnit^'f h i 1 
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SttT. tB*«EVo<oa[8tt«*i:UTftafl 12lC« 

[0008] h y >7. 1 0 3 ©fg 2 © 1 10 3b 

ict>. g?l©l#g*8l 0 3 ai:J:ft #JE£ 

l, H2©i##8ii o 3 b*»6ffl*sn*aa*a 

14, y^it-Y 1 2 I&tf:3>7 : >1*-1 2 2 

EVcctf&ASii*. 
tO 0 0 9) tttttMEVccK^DBMdttfeMilEI 
& 13 014. 7-f y^T*?*? 1 0 4 ©y- HCIIIWI 

1 03C2*fil 0 3 c*»6ft»l 1 2lC«ttStl4 
ffl*«EVoi:Jt«ltT*0, ttffi*«EVoS:*jeS 

[0 0 10] 0J1SIHIS81 3 014. 0 
4fc»tn**>Wyy"->y***fflar*»aBl 3 1 
t, ttlb«ai*EVcci:»t(!imEi:©a*»e»^:*«S6* 
EflH»VEAO*a*T*«*lt«»l 3 2i. X-fy 
1 0 4*8ttft*HU-f>««]D*«iaiLT 

«r*ji*aifln»vc l *ffl*r**^«*iifliiB* 1 

3 3i, KS*E«^VEAO£*?*fl6#tBflM*VC 
LtSttftU Jt««*S:ia*-r*H:ttS 1 3 4t, Jt 

-f y^>i/mnmm^n 1 3 5 £*#l,tv>*. 

[0011] X-f v?">yflH»M»0tt 1 3 5 14. -fey 
HTFlcRSSl 3 l»60*Dji>OTCLKM 
14. 'J-fey hSSHfCJtttSl 3 4©m*flM**ai**>R 
S 7 "J y 7*7 □ y 7'BBS 1 3 6 ts XtS^\Z%m^l 
3 lfr&©«*XA-7VlM£;HB*MDC**l*, 
{fi©A*fll : f»CRS7'Jy7 , 7 0y7 r lElBSl 3 6*»6© 
ffi*<i#SSJt-5NANDlHlgSl 3 7 <h, NANDSSS 
1 3 7©!iifl<I#£gtt, Hft*fi»MILTlHM» 

*m*T*y- h K5-r a*i 3 8 t*^6«i)«snTn 

-5, 

[0 0 12JWT. ttEO.kiKailSSttifcX-'f y7"-> 
[0 0 1 3] H7C*lr»T. *r, KB**a»Stlfc» 

^iri4. fa%n.mft%<D&m%m^m%i o 

A**ftfca»«8t*«a««l 0 1 tXti? 
>5*>"»1 0 2tCJ:0. B«fi^iPfllft*<aTii82« 
EV inlCfc«SfU S»SnfcOia{«EVinli h 5 >7 
1 0 3 ©SSI © 1 1 0 3 alzBHnStt*. HOfc 

#. iftigftEVjntt, tffPBMl 3 0«cS*ft*rtWia 

K«st^sis 1 3 9*ftLTnmm&-£n. mm 
mm 2 o©n>x>i^i 2 2*i*tsn*. 

[0 0 14] ^©&. ftHMtiBfln 2 0IC*t»T. tftt 

nffiMEvccfmwm&i 3 o©e»mEic^Tjtts 

i. HMi 3 0ifiVi{E&Mtht i. Z.tUZ&Q, X 
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»an*fc#lc. SH*#jkBBl4O0iAgHKtttt 

1 3 9 * ffikr*. 

[001 5 ] MflSB 1 3 0 14. *«r 1 1 2 lC»"f ftW 
**EVo*«BfS©*ETSfeJ6fl:1-4J:5lC, «tt«« 
«EVccl:S^^TA-f y*>y»* 1 0 411**^^ 

T*aa*EVofcttttMMEVcc£*h?>;u 0 
3 <T>% 2 © 1 1 0 3 b £ 2 &#* 10 3c ©#§c 
JtlCJt^JL^mEil-^t^lC. Jt«S134lC. 

10 JfMl 3 2*&OMSmEflreVEAO&. 

ttttlSKl 3 3*&©***8H*UJ»*VCL tfttttt 
b, PIMVEAO, VCL^SlMClf b<^ofc<kf 
IC, R S 7 'J y 7*7 P y 7*088 1 3 6 © 'J -fe y hiTF t 
;WU^A©ttJ*<i#S:l±i*-r-6J:^lCbTliS. 
[0 0 1 6] 08©^-f 5>y?-^-hi:^rJ: 

5lc, A»IE»i»lcfi^T. ftffil l 2lc*tT4«Hfc 
AHMMMMEI oTWrF-ffci. tti©«E 
Vo36»«T±#"f«. untaitT. MMOftttM 
SSI 2 0©lltt*««EVcct>±JfU ^Sli*SHl 3 

20 2*>e,ffi^iSEItVEAO*!fiTt5. 

[0017] AIVXIWK>1iaP*90fllftW*fttfCft 
«r»*©J:5fc. R81Efi*VEAO*«fiTlfc«l 
T. K**'E«^VEAOt*^*SW*ai«*VCLi: 
#*l,<&*£. JtttSl 3 4*»6RS7'Jy7 r 7Dy 
7'@K1 3 6©U-fey hJI^ fCJ-ty HHMSfflASft 
*fc©. NANDEttl 3 7#&tt. SfMii'H 
^H$"rS>y*TX-f y^>y«Tl 0 4ft*7«c*gt 

0 4 14. X^y^>yiMmtc43ttS*>tt5i;<!:&aii$ 
30 mtffi<&«fc«. X-fyy % >y*?l 04£jWl*K 
l/-f >«*] DjW(M>T*. 

[0 0 18] C©j:3C. 8*©X-f y^>4rtMUB* 
*#«llC*'t*»Mlia»l 3 014. *«fl 1 2lCiKtt 

0 4 f v-i >mm i D©^t$s-»j^-r-s>«ii 

[0 0 19] 

[*«*'»*LJ:5fcr«»B] L*»L*3ft»6. WfStt 

^0 »MHCl47-f y?>^*^ 1 0 4lC«*l*HW>*a' 

1 D*i(£»$n-5 ! b©©, HfllslKl 3 0©@!Sm{$l4 
h?>*l O34#LT0M&att*fc», KU-f>«» 

y>7-l 0 >«86 I D SrS^ttter* 

ffi^Sfc©, C©S5A^PtlCfeliTfo7.'f7?>7'*i i 
1 0 4©^^ y^>y»fflCJ:r3T«a*««*L. 

£ < fc S g 7s <f y > J** 1 0 4 i3 It ««Sitfll 
*©«^*'**<tt4. ^©f4^. «i(©3a*A<fiTL 
50 T, «i[©ftttli$©*«*ftft*5T*&l»d:l»7WH 
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[0 0 2 0] *36Wtt, mlfBft* ©h II £ fS&U 
[0 0 2 1 ] 

at*-*. 

[0 0 2 2] *%W\Z&%7.-1 y?>lfWm 

4 x-r y^y-ym^frsomtim^z 

»i©ifiaE«E&»2 0!)iest«Efc:a»bTfflA 
-f 5ffi;>3fiE£fi£[il?S<h. X-f yf->y*-?©»^Srtt 
»T*«*liaK£, 812 ©jtS£«E©«Effi*M{iJU 

ftffiufc«**»»«*i:LTiHfPi§ttk:»a-*-*aia 20 
m«iibmb. ^y^>ifm^\zmm-t *x-r «> 

*««*IU**£»tt«B:flH»i*JttfcU JtttUfcJt 30 

-r > ifs^mvtmwt t» ut x -r »> ? > vm=?^<n 
m y?yifm<oiHt>z#±\s> «g*E«##±R 

[0023] x^o^ y?yynmm*m&mm\z 

6 ft * ^MUEffi^ * £j*-f *Rg£*f M«gft* 6 ©t£S« 
E{l#©ttE{iliffiTT6. ;:<0££, 6&ffittffilslft 
tt, KSg*Effiff#TIE«Efc<k 0 t>*S 1>«SIC«X 

x-r -/^>^«^ota**i?±-r*fci£). n*jf->9 
m^zmzm&tfm* &mm<D?mmii$:WMT° 50 
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t£©T, X'f y*>ifMMM©«WW*l<d±+* 
[0 0 2 4] #fg^©X< ■>5 1 >y«jiffl*i»#8tlC 

*u a^«Eii©m*ffiE{iii. fift«rtttu^iftiktt 
*» s ©fflaflra e J: o . th*e«x »±h«e« t ft 
a± 3 KKfcSttT^sc: tv». ;r©j;5tft 

sn*«*«E«*icj:-3T, x^ yj-yym^um® 
?s^e.©x-f y^ysn^ica-f *x-r -v5 i >^ii-§-© 

[0 0 2 5] ^©H^tC. SWtESift*. tti*WF*8 

-p*i©j£*aESt, Ta««c«ft«fttaiffljt(ft»*»6 

©^mgtiisi:, ^i©^m»itis^e.©tb*mBitRu : ^2 
©^mssssA^©ttiAm8S©5*.ffli>ft< £ 
»*, mi©**mEX(i^2©sifimE*4^-r-5ffi* 
«E«j£ffiiSSfc**LT^a;:£##*u». c©<t 

«EO«*»TIB«mo«[J:»3t)**l»»^l:tt. 

tf. X'f>y?>^*^©X'f s/?>^flW0Hja*M» 

JtStlftt. *2©*««E0«*»ftTbT. MHME 

t, »a«Efln»*«±iE«Eji*jaA*t. ^A^ai 

Utttt. fi-fetCX-f •y?>i7*ffi^$'Jffll[HlSg(C»LTX-f 

tfrnoft-hto stm n * h & A/ ewtctft < ft 4 a<, 

±K*Ett*™iE«J:?>fe:*#< LT*<<t. 
*E«^Xt4»««E«<»*»±IE«Ett*aA*STffc 
ttnnftAfS (tXf'J ->xi#tt) Ti^DSCilcJ; 

[0 0 2 6] *JEM©X'f y^^ymSffl^^Hfc 

anafl^AAan^A^M^^SttttW^tft* 

5£fc*«#SLH. CO<k3lCl-*i. X'f->5 1 >^m 

[0 0 2 7 ] w©*^lr. ¥##»«*«TIK«EX»i± 
ll«EEOi[*H» , r*fc»60«JMtllia«fiE»l»ffl« : F 

#fi«©^a*» ftSftfiftttamEBififfl* 1 ?- * « ntft 
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[0028] *»w®*-f y3->#9Mm**»£W 

14, «*ftttttilllH£A^y?->df*^©tBa*»*£© 
IBlCRttStt. TGB«E©{i:XI4±EB®E©{I£PBf 

[0 0 2 9] 10 

[»«©*»©»«] *sewo-*«»»ic^i>tb« 

[0 0 3 0] El i I4#£g8©-^«&i::&£;w 7^ 
>^«iEgfi©&l&B:Jfc|5]g8«J*£jSbXl>*. El 1IC 

£51::, jgi v&mmmz&zz'i v9->{fwum 

ttli, 1 OlCEPDPSnfc. 0HA«fSffl«8l*> 

e>©£i«*85£SSftb.l.-3¥ffl{fcbXfc*Sil©iiaStt 
E£F9>7. (^E§§) 1 3© lJfcflHCBJJOL&#&, 
A-f y3-y>?m=f- 1 4i:±5M 7f>^i:J;ci 
T. h5>^l 3 02*«lC«»t6nfcta*«ffi4)«B 20 
Kl 6l;:«fc9S§2©iI«eEX*SHW>ffiEVoJ;:3:T 

[0 0 3 1 ] £AT. *A-f y ^>y«B 

[0 0 3 2] h 5 >A 1 3 8. SB 1 © 1 13a. 
»2«)1*»1 3b&tf2***l 3 c**LTl> 

[0 0 3 3] £A*iS^ 1 0ICI4, 28ftfly&£Bat-r* 
^*-f K :/ U y 6 ft £ BS&gg lit, BiS $ ft 30 

>+M 2 ttfi*ft*ftWM\Z&$LZftX\ l ->Z. $Li&.i*ft 
fcB85*E V intt, F 5 >7, 1 3 ©SB 1 © 1 1 3 

a\ZX1r£ft1t%.. flitfN!M7-MOSFET*6 
&SA-f y?>if%¥l 4©KH">JS7TD ica^s 
ft*. *-f W^S^l 4©V-7.Stt : fTs 

I4£A*SS^1 0©D-U<lMM©»?£t8lB!£ft. ■*■ 
©y- FKI4, Bl^-f y*>f**l 4©»f£SM»T 

■&$ijsiaissi 5a>6ffifl£ft*fWfli<f*&*A#a;ft*. 

[0 0 3 4] h5>7, 1 3©2&#8l 3 c ICt4. ffi^J 40 
mE^fiScEISSl 6**tt«SftXH*. Ub^mE^BKIfilffS 
1614, »1©1*#«1 3 slzWiOZtlA?** 

*lcJ:-5«»SB86T*SBl©y'r*-Hl 6 it. B 

«$ftfc«^£¥mt*asa:j>x>iJ-i 6 2 

[0035] ujAWE^rtisiK 1 6 tj&gesftxuas 
tBftSir? 1 714, ^©/w u^;HB©«-?'ta-l/^;i/ 

iiroarFiciHicftffii saisasft. gAtf 1 8 1:14 
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[0 0 3 6] F 7 > A 1 3 ©SB 2 © 1 1 3 b K 

14. tJIPBBl 5©*ttt««*EVcc*£jJET4«M 
E4^@Bfi<!:UT©miilElffil 9#*«a*VO»*. 1 
il(5]!8l9l4, 3a«CHUDSHflO^ 
'f yf->^$nfciS86«EViiii:«k-3T»4Ufcig«* 
IZ*«««EfcSart-5»2©* r -'r:*-F 1 9 1 t. Su5 
2ftfcffi#£¥nt{fcT*lM:i>7 ; >-!i-l 9 2 t*>6* 
tfSftXH*. CdTtt, »2©l**i»l 3b«, Mi 
lb*i[«EVccttB*«EVoiA«tt«-r6J:3lcHlt 

snT^-s. mitiisKi 9 icio^tjan-sffiii 

tt»«EVccl4, $iJ$IhJ!8 1 5 ©fMfllSS^T c ICEPina 
ft&. 

[0 0 3 7] **16»*IC*1»TI4. W20 TB£ll 
4 AMU -fftfc*>A'f s^^fc^l 4 &Mf9lalHl 5 
Fb-OSS^TD , V-ASTfTsStfUHH 
SS^T c ©'>ft < t 3 T^SBt ©A IB 
1Btte3S±JBlfflH* 2 0 tP? tf, Z<D&m±MtfL®® 

bXt>*. 

[0 0 3 8] fciS, S« Ji^dcfl** 2051 ^©*ig# 
-flzmAt %Kt> D IC. »©¥^#^ ? ^ICftfJ 
LX»J«LXt>J:^. fib. ItftO^fltyy^C^* 
tSS^Tfcotb, KUOIfTD, V-A*FT 
s Rtfft-iJiSPJg^Tc <D$>1i< t*> 3t$tf-T'9YWt<D?,iii 
2ltf^mt£lZ)(Drty*-iSlZlB.®2ftT»Z>Z:-tifitif 
£bl>. 

[0 0 3 9] «98@ttl 514, A'fy?>y*¥l 4 IC 
EPiDT*, 5g««jfia*n 0 0kHz8S©X-f yf-> 

5 r «***i«bTaaA , r*56*»2 1 1, istt**bT 

F*T a *fc*lft*««E Vcc Saffi*^ ICS It, iEffiSS 
?-lCS»**3S«|l*Et©S*»f.^*«S«*Efll^VEA 
0*flfeJ«bxaiA-r*K*lt«»2 2t. *<1v?># 
JK^l 4*Stil4* : F*ai DtttffiL. ttfflbfc*^ 
«flttIDt«Ell*«b. *^«8tftffifS^VCLi:b 
Xffi*1"-5*i ! -*8tt«ai[sI!S2 3£, S5iS«E€^VE 
A O t$f tiMUiM^V C L 1 51tK L. Jt$5b£Jt 
fe<I^€:ai*-rs*^«lfiii^aifflJt^g§2 4<!:, Jtttff 
^IcS^HXA-f y?>^flHt©tHA*MSPt*^-f v 
?>tfimUVHaR2 5 t, K««E«^VEAO*»T. 

&2 SlZftLTZ-1y3->>f% : f-l 4^<DZ-1 y?># 
li^©ffi*5ff±b, ««*Eft*VEAOtf±R«E 
ffliD *)*t^«^lCli^'T y^>^flr<HHPBB2 5 

tc^bx^-f •y5 i >^i^©tb*€r^^-ra®ft^ai 
ihi?§4 o tsflrbxn*. SfcgiflSff 2 2©$ 

tt>»K*^bx«aa4ixi»4. 

[0 0 4 0] $bll, MIPBK15li. A-fy^^^ij? 
7-1 4©FH">Si?TD tWIplHlBl 5©$ffl?a§?-T 

c tomiz&mzftRoMwmn 1 5 i:»lxkm»s 
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[0 0 4 1 ] *-Y v?>!?1gm$m®®2 514, ±v h 
Sffi^SII@t^ffilHl!§4 0©ffi£ffi^£git, 'J -fey 

5RS7'J-y7 P 7D-7 7 P lElSS2 6<h. ^ 1 ©AASsS^ \Z 
ig»j-#jt[l&3 0©aj*«#£gtt, 3!2©A;ft*S^ 10 
tCfgtl?§2 l*f,Ol^fa-f^-fi7iHI#MDC 
m3©A^^(CRS7U->y7 0->^IelK2 
6fri3©!+J;fr{f*t£§tt£NANDlE]Sg2 7 <!:, NAN 

mvftMmmm^ v?>?m?i tov-wz&ti 

[0 0 4 2] «JMSmtij|5]S&4 014, S¥«Eif 4 1 

VEAO£gtt, jgfflA^JS^KS^JEiU l^S© 20 
»¥mEVR£gtt3!g£ffi&aifflitKS§4 2£, -© 

a*s^ icgft^a3fflj±K§g4 2 ©a^m^tvo 1 & 
gtt, ftfi©A*a j fir^g§2 l^ro^D-^fi^c 

LK£gtt3ANDE]S&4 3 tfr*>ffif$.2ftTU2>. S 
2pmffiM4 1«, S^^[±5ffli±K§i4 2©aj*<I^V 
Ol£§ttT, SJfSmEVR©ffi^jPTi££&5J;5 

[0 0 4 3] 6A^tiiffltt;$5§g4 2(4, A#2tt5H 
MmE<I#VEAO£g2gmEVR<fc£it&LT, fSHM 
«E<i^VEAO^**£j»«EVRil9fc7^#^*^lC> 30 
ANDOSS4 3 ICWIT/H U-^©«^£tti7jT3. 

gllMliEfl^VEAO^SWEVRJ:^ 
U*-&IC(4, AND0SS4 3trWtTD-l/-^;i/©{g^ 
^ffi^T-Sfcfe, RS7Uy7°7Dy7*[5]&§2 6©tii;>J 

m^o-u^jvtu^>(Dx\ ■y-hH7'TA*2 s^e. 

©$iJffll^©ffi#£^±£i*3C:t#T£So 

[0 0 44] ^Mi|itig§2 2©ffi*ffl!llCl4, 

mE^I^V E AO©ftAttEffi£ 7 5- >t*T 3 PNPS 

isitetixfeo. wMmEEmnvEAozi&mffifcm® 40 

?S3 1 C7 7>7"$-&5CiiCiD, X-fy3 1 >^* ; F 

1 4ic«ns^mijiti D©^M**^7>7"$n^. 
[0045] *mmi&mz&z>^ »j*>tf%m 

gg!4, B»StttEVinS.U : atS**EV oWttEfflCMPi 
ttfcl^. -flSJitT, H?IttEVin©«S:l 0 0V~2 
OOVtl, ttl^«EVo©M£ 2 5 VtttHi. 

v=f-y v ^mfc^m® 1 * v 7*^x14 1 /t ? 
^btcit), 7,-r ^>7"ffiIiSg±#©SI5 a a n £,^£A 
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[0 0 4 6] l-it, ■>5 L >7'^1 4ICNSMOS 
FET^ffl^fc^ ttfrOlCNPNSAl'tf-? 

[0 0 4 7] IIT, S^«EK4 l<Dm®tS.®m 

^©-^JS02tc^T. 02i:^t.J;7lc, S^mEil 

4ii4, tf£m&tiimitm4 2<D&tti%?tmmn 

fca^JS^Y^Jfoll 1 ©«««4 1 1 £, TiiitffliJlc 
gft^ffiffllt«§g4 2/5^©ffi*ffi^VO 1 2:A*iS 
7X, tftfr-&y-HCgtt£Pg!MOSFET^£& 
7fh7>vX3'4 1 3 tfWUt>ntcL% 2 ©£S 
StM4 1 2i^tUTV^. $gl©5gf;)*tilI4 

1 1 ©n i ©a^mss 1 1 jktfw, 2 (D-zmmm 1 2 © 
sg2©tti7jm?ii 2©3*.©'>^<ifcmi©i±i^mfl!t 

1 l£Stt, TEB®EVR lX14±PfmEVR2££f& 
•T?>lll*ttE^«©ffiJn8§4 1 4££*fO>S. 
[0 0 4 8] ^©ioiC^J^ttfcSWEif 4 1© 

[0049] ^A^Btic^^Tii, &m&ihmtvi 

g§4 2 ©ffiAI^VO 1 14/W WVttliT^ZIt 

X-fy^K^vT.^ 1 2\*lT7$mtt£r>T^ 
•5. fl^T, C©it©»¥«Eil4 l©ffi^3<i^V 
R, -fftfr£TPI«EVRlf4. jglnl§4 1 4©fijK«t 
£Rl<hT5£. .WT©5£ (1) T3lfc>£*t3. 
[0 0 5 0] VR 1=R 1 X I 1 ••• (1) 

ftlMH 2©UJ*fi#VOn4D-U^i^«.fc«), 
M7f^h7>y^?4 1 3 ffi 
JnH4 1 4IC(43l2©£mSit!l4 1 2 £©£S 2 ©ffi*) 
mm \ 2%®9$\ZffitliLtS&5lZUZ>. ftoT, C<Dt 
#©SJpmEiS4 l©ffi*«^VR, t**)'6±IK*ffi 
VR2}4ti,T©S (2) T«t>$n-5„ 
[0 0 5 1 ] VR2=R1X (11+12) -(2) 
Z\<0±0\Z. Sftffi&ajfflJt&Sg4 2fflUJ*gfV0 1 
ICJSCT, »ipflEiS4 1 Offl**EVR*»TIB«EV 
Rl^tB^tfeD, ±i«EVR2*«ALfcDT4i 
tlCiO, 6^#I^IC^-f <y?>^(i#fW«iafS2 5 t 

[0 0 5 2JM, **i6»»C*VJTI4. Sftffif^ffl 
fflJt«»4 2©ffi*fll^V0 1C*^T. S^EM 

ftbOt, «*«f*ffl«it«»4 2©ffi7J«^VO 1 IC 
[0 0 5 3] IIB©J:5lCllJ*S*lfcX'f 

[0 0 5 4] ST', 01tCSTHIKgllCi3HT, «WH 
S§ 1 5 *»8»t**T«DWtt. fitt • ffjkElKS 0 14^ 
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«[H]BttSi&&iH]JS2 vtnmmm 9rt©*»3>? 
[0055] mtimmtn. ea***i o\z 

9^e>«i®3>T>itl 9 2 WHffilCttSSaWl, frjfll 
SOUttMlEVccOMj^iff-r*. ^©ffitt 
®aS«EVccO«*«|iJffll|slK 1 5©fift«Elcat4 

m • ffltlUB 3 0 14. Attl9H«%tt£leltt2 9 
3>t>-!J-1 9t«Dtt«t«JW"r*. Utile* 0. JO 

*ftfWfcfctt*tt»EI» 1 5 ©>KiSm2>£Jfl>A* C t 

10 0 5 6] *C. 13lC^T«J:otC, CffftWtllfi 

ttVR 1 iCKSSilTH*. 
[0 0 5 7] ^-©&. flAtf, ftffi«IS«Sin o«<tt«0 

rsiitteinstftftft^is^uftt. mis 

Ctt*4***IM«iMlifcoT, BAtEVoCtE 
tK*D, tt3fl©*SlalK 1 9ffl*Hb«jB«EVcCb 

.wrr*. 

[0 0 5 8] *tt«S«EVcc**±*-r*£. MfPBK 
15IC*^T. ^MiitSS5 2 2©^fflffl^lcEPin$tl-5 

smEii^vE Ao©mm<i^(ST-r-5. r©tt. * 

^ttfflfctiilslB 2 3*&ttft3tt«*7*ftttltiff#V 
CL©mEMt><STt*c 
[0 0 5 9] C©J:5l;:, **S£^SIIC#2.7,-f 

ifnmmm.it, 74 y*>w»«>/wx<i!MMHW* 30 
nmi oicko^Hsn?), ^i0«)«8itt-H©pw 

[0 0 6 0] KSttEfc^VEAOSElMrFKStt* 
e*«f«fflfflJttt»4 2tt, *ttfcK*«Eflr*VEA 
0©ffl*iTIBmE<iVR 1 «fc 9 AND 
@&4 3lC#LTn-U^©ffi^£iii:fc-r£fc»» X 

IC. Sip«ES4 1 ©ffl^j«EVRia, gft^ffifflit 40 

e»4 2©D-^;p©maft3**i*TT»*E*v 

R 1*»6±PR«EIIVR 2IC«3ES*1*. 
[0 0 6 1] «r«l*©J:5»*Jl»Xli»lA««*ttt 

bntt<*4fcft. a»i 8^©«*tt$&dsai*zi>x 

>-y-l 6 2fre>©#fTftfc*l4<k3l::ft4©T, [ti^tt 
EVoli**ICftTt4. CtllCtD, ^Sif*i§g2 2 
^©KMEMVEAOtftMlC***** 1 , 
«EK4 l©HJ2)«EVRIi, TH«EVR 1 iOfcK 
^±B*EVR2IC»SSnTt»«fc». H4i:*t«t 50 
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[0 0 6 2] $e>ir. a*«EVo*«fiTl/T. ttCM 
«*E«*VEAO**±ME*VR 2 6 

ttiifttb. wtt££lj-*>ANDIi]B4 3li;WK* 
©ffl*«^*Hl*Tt4J:5lCtt«»0T. 7,4>y?>lf 
1 4©X-f y^>^ftfP*»WMS4l4. dtltSff 

***tfTa»«E»4 l©idB2>«EVRtt, .tfigffiE 
ttVR2*^TH«E<iVR 
[0 0 6 3] #IC> »«P»IC*1»T. 74 yTsif*? 
1 41Z&&Z4 yf->{fWlfttim*Zt\*t* 74 v9 
>y* J Fl 4lC»n6*^*«l Dtt, efttttttttt© 
«8liffiJ:9fc*tr<fc-3Tl>4fc©. &ffil 8^©m^J 
tfcoT. Wtfffi*«EVoa»±#H,. «tt 
**8 2 2*&©WS*E«^VEAO*HrFT4. tt 

9t, mi&Lit&o\z. wnsitvEAo^Tn 

EffiVR lit) &/hc5 < &2>£, Xt*??^*?! 4 
[0 0 6 4] *H^JgffilC*V»Tli, S^ttE8i4l^ 

6iH*an*aup*EVR*t8ft?tj*»tttiai|-*i4: 

'R*TE®E€VR lrt>«E>±ll«EftVR 2^££JET 
•5 Chicot). K2«Efl«VEAOj&«±*LTt>, B 
*, IC 7, -Y y 5 1 > dJKjff **BMft $ ft 5 C t #ft V > <fc 5 ICS 
f«EVRl:t7f'J->7»ttS4ATHi. cniCi 
9, «IU*3Uajiftffi**ftlilLTl>4WI4, 74 yf> 
^JK^ 1 4 Kft-f^X'T ••j3 L >?MW\i- 7,4 y>>^ 

Mft ©ff it t s n t **« t) s a ft « m *5s sftffi 1 6 

[0 0 6 5] tt*, DJAtEVolt M^»S«*©X 
■f lt#!P B Tf ir«TT4*». w©«T©K^lr» 

ii*«f«»«flit i o ictt#-r*. r*:fc%. 

[0 0 6 6] B^*«««l:*lt*X-f y^>^ 

*. r*t)%, 8ft^lCft*iflX-1'->? : >^3!l^ 1 4© 

7,-r >i7'fj^w>t*r «t lefts. 

[0 0 6 7] ***»IBlC»l»Ttt. «Atf. HJ*«« 
0. 3W©x-f 2/9 1 >y*a[«B©«*lc, fi£*©ttilS 
ggT'li^S«**s 1 WT*WB*«t 3 0Xi«T*9 
**«»»ICff*«i((K«Tliffli****«0. 4 
5WT«»»**<6 7%iftD> fi«*«*Tao*a 

[0 0 6 8] ^-©±. **i6*!SlCff*X-f 

S1g±^/5t«i^2 Otr, l^fl. t 

ftfe^A*ffl!l©i6lJWlHlB 1 S&tfX-f y^>^»? 1 4 
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X\t 1 ?y7ikt%z. tb®%\zfit$.A.z±\z, 
[0 0 6 9] (-£MMm<D% 1 »«) KkT, #2^ 

[0070] 05 \t*%w<D-mmBm<Dm i &mw \z 

£^LT^5. H15(C*3V^T. 0 1 \Z7fi-tffif&%Mt l§l 
-CDfl|j$gIillClill--©flHt£tt-r- ilC <fc OI«BJ<£* 
B§-f£. 10 
[0 0 7 1 ] H5ic*-TJ;e>i:. aii«Wc&&;w 
•y^>^-ligffl*^S^(i, S«±»fi£Si«2 0©JS 

[0 0 7 2 ] relict D. -®#8ftft&fcBmEiSBffl 

§15 1 *IS:^?.rilrJ:oT. SftW^tBmilT-S^T 
PimEMVR lSU:±PimEMVR2^3iSlc:PB-rs 20 

s^'$!lffliifii?s i5iu/t"; >r- i>itx\t i^y/it^n 

fflVR lxsiEtEiVR 2 *«iigs©fflii(cft;i; 

[0073] (-nmw>mom2%:MM) UT, 
<D-nmwi&<DWi > 2&wM\zo^Tmm*m!kvt±tfi ) 30 

[0074] meit*%w<D-mmBm<n%2&M&nz 

-©$/Sgimite|tg-©ft^£ttTr£ic.£t)!ftBj£# 

[0 0 7 5] 0 6lC^f<taiC, 3§2»W;:$37,-f 

s§4 z<nmte\j)y&=f-t&mzn. tess^y-xsa^T 

s i^^nfc6*^l±imEP^a 1 tUT©6A^ 40 

[0 0 7 6 ] rntCtO, ftAHfftttti«EnSfflS£t« 
5 1 A*. WAti'l/— tf- h »J 5. >:?*£«© h U 5 
&W: IZ <fc 0 S^ffiSgg 5 1 A CDJSfexM 5r^I^B-r I) £ ttfi 

mw i m<Dftmzmv%n& mzmmz z. tifi-ca 

So 

[0 0 7 7 ] •?-©±, S^±Jgfi)c«2 01*11::, -fftfr 
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[0 0 7 8] fcfc, 6ft^ffl«EflSffljSS8s5 1 A 

t «>«Rfl $ nxft * y x ±— tf y s 

fflHTfeAK MJ 5 >y#.4tt, 3fM©]g 

y-f *- Kk:***».U ^it-y-f*-F4 

4. 

[0 0 7 9] 

BKffl©M^£*WE<t©!Sa»Sfca«*«EEfll 
«fc 0 t>/hS lr>*£fc*>f 5/ ^ >yfi#«»@BfcJt LT 

x-r y? 1 >? , £H^©;w v?>?ffe 1 %v>\&-hZ&±t 
0, «*»»*©«*«* 4fi!li*T* 

sot. *^?y>y«iufl¥*#««©««»**i*i 

[BBO«*4R«3 
@S§0T*;&5,, 

*m#£w\zmz&timtf-ii!%itts.z&mnmm : &m 
[ei 3] *5EB©-*«»«»c«**^y^>irttiifl! 

[04] *%w<D-'£Mwmz%z>z-( v?>?nmm 

[0 5] *»wo-*M»*ffl»i3e»«irffsx-f ?» 
[0 6] *5EWO-*SS»»©jB2Se»«CIS*X'f y 
[0 7] fle*©*^ y?>^««ffl^»#:SE«**to^ 

[0 8] Wk<n7,-{ y^yfnmm&om'FZTjktt'-i 

[??#©IKBJ] 

1 0 £xt>%a? 

1 1 ssess 

12 A^3>x>it 

13 h7>7, 
13a S 1 © 1 £#K 
13b $R 2 © 1 
13c 2 
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